Die Dokumente auf EconStor dürfen zu eigenen wissenschaftlichen Zwecken und zum Privatgebrauch gespeichert und kopiert werden.
Introduction
A large body of literature on aid effectiveness has tried to assess the impact of aid on growth, poverty reduction and living standards in developing countries. 1 Recently, the methodology and robustness of many of the best known aid effectiveness studies has been criticized (see, for example, Tarp 2006; Roodman 2007; Arndt et al. 2010) . The most recent and methodologically stronger studies find a positive effect of aid on growth and poverty reduction (see Arndt et al. 2010 Arndt et al. , 2011 Alvi and Senbeta 2012; Juselius et al. 2013; Mekasha and Tarp 2013) . Through what channels this impact is achieved is less clear (Arndt et al., 2011; Bourguignon and Sundberg, 2007) . When aid is channeled through the budget it can either increase government expenditures, or substitute for other sources of government revenues. In the former case, it is likely that the positive impact of aid on growth reflects the aid-financed increase in government spending (quantity effect). However, aid can also substitute for domestic revenues. In that case, aid effectiveness reflects changes in the structure and quality of government spending or the impact of lower taxes (quality effect).
To understand aid effectiveness it is therefore crucial to assess how on-budget aid influences government expenditures and vice versa.
The impact of aid on government expenditures is investigated in the fungibility literature and in fiscal response studies (for a review see Morrissey and McGillivray 2001, and Morrissey 2012) . These literatures suffer from the same methodological weaknesses as the earlier aidgrowth regressions. A notable problem is the endogeneity of aid which has been ignored in many studies that investigate the impact of foreign aid on government expenditures. Marć (2012) summarizes three reasons to expect endogeneity discussed in the literature. Firstly, aid is received in packages designed for a few years and often the recipient decides on the timing of disbursement, which means that the level of government expenditures may be decided simultaneously with the level of aid in a given year (McGillivray and Morrissey, 2000) . Secondly, donors may increase the amounts of aid in countries that fail to provide merit goods. Finally, as was pointed out by Pettersson (2007) , some countries, possibly those with better institutions, may be allowed to treat part of their aid as fungible.
Since it is difficult to find good instruments for aid, I do not use an IV-approach to establish causality between government expenditures and on-budget aid. 23 Instead I use Granger non-causality test for heterogeneous panel data as discussed by Hurlin and Venet (2001) , and Hurlin and Dumitrescu (2012) , and applied by Erdil and Yetkiner (2009) and Hood et al. (2008) . With this method I can account for two types of heterogeneity (Hurlin and Venet, 2001) : differences between countries in levels and slopes. The latter type of heterogeneity is the more crucial one, since if it is ignored, the general conclusion regarding the causality relationship in the sample may be biased. I also investigate whether there are differences in causality patterns between countries.
As a fraction of GDP the Least Developed Countries (LDCs) receive more than ten times as much aid as the Lower and Middle Income Countries (LMICs). 4 Granger causality will not be detected if aid is fungible, that is if the government is able to react to the changes in aid by changing the way it uses its own resources. Since it is easier to make relatively small amounts of aid fungible, it is expected that on-budget aid will be Granger causing government expenditures among LDCs. 5 The second reason for endogeneity, i.e. that donors may increase the amounts of aid in countries that fail to provide merit goods, also suggests that government expenditures should be Granger causing aid more often among the Least Developed Countries. 6
The Granger causality test establishes the long term link between aid and government expenditures. The fungibility literature has focused on the short term impact of aid on government expenditures (Marć, 2012) . To my knowledge, only Marć (2012) (at the aggregate level) and Van de Sijpe (2010 (at the sectoral level) have attempted to analyze also the long term impact, as does the present paper.
2 Note that the Granger test can also give some indications regarding exogeneity. Granger causality is necessary (but not sufficient) for strong exogeneity. At the same time, it is neither necessary nor sufficient to establish weak exogeneity. However, as Maddala (2001) and Gujarati (2007) point out, the Granger test is considered to be a useful tool for description of time-series and panel data.
3 Marć (2012) instruments aid and lagged government expenditures and uses GMM system estimator to investigate the impact of on-budget aid on government expenditures using similar dataset. 4 All terms and concepts are understood as defined by the OECD and the World Bank and can be found in the glossary.
5 It is not assumed that aid is fully fungible, but as argued bu Marć (2012) , simple dynamic models suggest that an optimizing government would divide the increase in income to keep shares of private consumption and government spending constant.
6 It is also rather probable that both links may not be detected for the Lower and Middle Income Countries due to the fact that aid constitutes only a very small share of the recipient countries' GDP in that group.
To my knowledge, there is no cross-country study testing the Granger causality link between aid and government expenditures. On the country level, Osei et al. (2005) investigate the causal relation between aid and government expenditures in Ghana. They find that foreign aid is taken as given, that it is weakly exogenous and that it Granger causes government expenditures. Tax revenue, government spending and borrowing, on the other hand, adjust to an imbalance in the fiscal situation. In the related literature on aid effectiveness, Arvin and Barillas (2002) test the link between aid and the level of poverty, controlling for the level of democratization. They find substantial differences between countries at different levels of development and they comment that there is a real possibility in some cases that the disbursement of aid and poverty reduction are not linked positively. Roodman (2008) shows that growth is Granger causing aid.
The aim of this paper is to provide evidence on the causality between on-budget aid and government expenditures. Recent econometric techniques are used on the largest possible dataset. For most countries no causality is found, which means that governments are reacting to aid by changing the ways they use their own resources and that aid is fungible. Also, government expenditures are not Granger causing aid, which may mean that donors are not reacting immediately to changes in recipient countries and that the commitment packages have largely predetermined disbursement timing. The paper is organized as follows. Section 2 describes the methodology. Section 3 focuses on data and sample characteristics. Empirical results are presented and discussed in section 4. The last section concludes.
Methodology
The idea of Granger causality as described in Granger (1969 Granger ( , 1980 is based on the principle that a cause cannot come after its effect. When variable x is affecting a variable y, addition of the past values of the former variable should increase the precision of prediction of the latter variable (Lutkepohl, 2009 ). Kirchgassner and Wolters (2007) define it formally: for a weakly stationary time series (where the first and second moments are constant), an information set I t , x t being a set of all current and past values of x, and variance of the forecast error denoted by σ 2 , Granger causality between x and y is defined as:
• Granger causality: x is (simply) Granger causal to y if and only if the application of an optimal linear prediction function leads to
which means that inclusion of x leads to better prediction of y.
• Instantaneous Granger causality: the application of an optimal linear prediction function leads to:
which means that future value of y can be predicted better (involving smaller forecast errors) if the future value of x is used in addition to the current and past values of x.
• Feedback: There is feedback between x and y if x is causal to y and y is causal to x.
In applications, regression techniques and Wald statistics are used to test Granger causality.
While Granger causality has mostly been tested in time series, during the last two decades there has been a substantial development of both methods and applications of Granger causality in the panel data setting, accounting for heterogeneity of panels (see Hurlin and Venet, 2001; Hurlin and Dumitrescu, 2012) . Panel data have certain advantages over time series: both cross-sectional and time series information can be used to test causal relationships, which leads to a bigger sample, increases the number of degrees of freedom and reduces the collinearity among explanatory variables, thus improving the efficiency of Granger causality tests (Hurlin and Venet, 2001; Hurlin and Dumitrescu, 2012) . It also increases flexibility in the modeling of cross-sectional units' behavior compared to time series (Hood et al., 2008) .
The aim of the following subsection is to describe the methodology used to test the causal link between aid and government expenditures.
Granger causality in the panel setting
To test for Granger causality in a heterogeneous panel setting, I follow the methodology first proposed by Hurlin and Venet (2001) and applied, among others, by Hood et al. (2008) , Erdil and Yetkiner (2009) and Arvin and Barillas (2002) . The notation stays close to these papers. The following fixed effects model is estimated:
where i denotes recipient, k lag and t year, both the autoregressive coefficients α k and the regression coefficients β i k are assumed to be constant over time for all k, and the parameters α k are equal for all countries, 7 whereas β i k can be country specific. γ i is the fixed country effect, u i t denotes an error term. I test both instantaneous causality (when k 0 = 0) and causality (k 0 = 1). As Hurlin and Venet (2001) point out, the only difference in these procedures is formulation of the null and alternative hypothesis.
The first hypothesis to be tested is the Homogeneous Non Causality hypothesis (HNC) which answers the question whether all lagged values of x are simultaneously not significant.
The following Wald statistic is calculated: 8
where a = 1 for instantaneous causality (additional restriction) and a = 0 for simple causality, SSR u denotes the sum of squared residuals of the unrestricted model described in equation 3 and SSR r1 is the sum of squared residuals of the model under the null hypothesis.
Rejection of the null hypothesis means that there is at least one country for which x is Granger causing y.
If HNC is rejected, I test whether causality is homogeneous for all recipients. The null hypothesis of the Homogeneous Causality hypothesis (HC) states that all β i k are equal for all countries. Formally:
Where SSR r2 denotes the sum of squared residuals under the null hypothesis. The Wald statistic is described by:
When both homogeneous causality hypotheses are rejected, the process is heterogeneous.
There may be a causal relation from x to y for a group of countries and no relation for the remaining. To estimate the Heterogeneous Non Causality hypothesis (HENC), a set of dummy variables for each panel member is created. These binary variables are multiplied by a vector of independent variables (either aid or government expenditures) to create a set of variables that assign the value of the independent variable for a particular country and zero for all other countries. 9 That gives a set of 53 variables for each lag used, one per lag for each country and leads to 53 tests. As Hurlin and Venet (2001) point out, in that case the cross sectional information is only used to improve the specification of the model and the power of tests. The null and alternative hypotheses under HENC are:
The following Wald statistic is used: where SSR r3 is the sum of squared residuals under the null hypothesis. Using this specification, countries that contribute to the causality process can be detected.
A well known problem in the studies that use a lagged dependent variable is dynamic panel bias, pointed out by Nickell (1981) . Roodman (2006) discusses the problem and suggests to use a fixed effects estimator, which should work well in long panels as the bias decreases with T . Judson and Owen (1999) confirm that in a Monte Carlo analysis. Therefore the fixed effects model is used.
Data
The As noted before, this study focuses on the link of on-budget aid and government expenditures. The share of total government spending in GDP is taken from the International Monetary Fund's (IMF) World Economic Outlook (WEO). Data on aid disbursement are taken from the DAC2 OECD Table. Since precise data on on-budget and off-budget aid are not available, following Van de Sijpe (2012) technical cooperation (TC) is used as a proxy for off-budget aid. Technical cooperation includes payments to consultants, advisers and similar personnel in recipient countries and grants to citizens of recipient countries for education and training both at home and abroad, and its vast majority is not channeled through the budget. The remainder, i.e. total aid minus technical cooperation, gives a proxy for on-budget 10 A more detailed description of the whole dataset, details on the data definitions, and a discussion of the quality and the precise sources can be found in Marć (2012) . 11 Hurlin and Dumitrescu (2012) point out that the second order moments of the Wald statistics exist only if that condition is satisfied. 12 The list of the countries can be found in the Appendix.
aid. Admittedly, it still contains off-budget elements. LMICs increases, the former group receives more than 10 times more aid expressed as a share of GDP. The share of government expenditures and the number of observations per country are stable across the groups. 
Results
The following section presents results from the Granger causality tests. In the first part, tests for stationarity and the choice of lag length are discussed. Then, results for homogeneous and heterogeneous panel causality are presented and discussed.
Non-stationarity and the choice of lag length
Granger causality testing requires weak stationarity; the first and second moments should be constant. All variables used in the study are expressed in percentages, as a share of GDP, hence stationarity is likely. Both Im-Pesaran-Shin and Fisher tests 13 reject the null hypothesis that all panels contain a unit root.
The choice of the lag length may affect the results of the Granger causality test. Odaki
(1986) tests model selection criteria suggested by Akaike (1973) , Schwarz (1978) and Hannan 13 The only stationarity tests that allow unbalanced panels.
and Quinn (1979) pointing out desirable asymptotic properties. However, these properties may not hold in small samples and the conclusions reached with these procedures are conditional on the criteria and information used (Urbain, 1989) . Thornton and Batten (1985) show that the arbitrary lag-length specification can lead to misleading results. They suggest, that "the safest approach is to perform an extensive search of the lag space" (p. 177). Arvin and Barillas (2002) list the consequences of the wrong choice of the lag lengths. If too many lags are used, it is likely that the power of the test is reduced. Conversely, if too few lags are used, the results will be biased and residuals will be serially correlated. To determine the optimal length of the lags both AIC and BIC criteria are used. The following fixed effects model for the pooled dataset is estimated for both aid and government expenditures:
The results of both tests suggest to use the model with the maximum number of lags available. Due to the length of time series (discussed in Section 3), which may lead to a low number of degrees of freedom, I limit the maximum number of lags analyzed to 3.
Granger causality tests
After choosing the lag length, the procedures described in section 2.1 are followed. Equation 3 is estimated in order to test HNC and HC hypotheses (also for instantaneous causality). In the next step, the heterogeneous causality hypothesis is tested for each country in the dataset, allowing for different β i k . The results are presented in Table 3 for both causality and instantaneous causality.
For the causality from on-budget aid to government expenditures, at a 5% significance level six Least Developed Countries contribute to the existence of the causal link: Equatorial As noted before, recent studies on aid effectiveness show that aid has a positive impact on development outcomes, see for example: Arndt et al. (2010 Arndt et al. ( , 2011 ; Alvi and Senbeta (2012); Juselius et al. (2013) ; Mekasha and Tarp (2013) . At the same time, on the aggregate level on-budget aid is highly fungible and around 50% substitutes government revenues in the long run (Marć, 2012) and, as this study shows, for the majority of countries on-budget aid is not Granger causing government expenditures. These results suggest that it is quite plausible that the main impact of aid is not going through increased government spending. Other channels may be also important. On-budget aid may have an impact on the structure and 14 Marć (2012) discussed the choice of these controls. Agricultural value added controls for spending in agriculture and serves as a proxy for the level of development. Infant mortality is a proxy for expenditures in social security and health sectors. The growth rate is used a proxy for shocks to expenditures: if recipients can decide on the the timing of aid disbursement, the government can respond to shocks to expenditures by changing the amount of foreign aid. Openness of economy and inflation rate has been found to explain variation in the size of government expenditures in the literature. quality of the entire budget, pushing for expenditures that are important for development.
It may also happen that thanks to on-budget aid the tax burden is lower, and hence returns to private investment and resources available for private consumption are higher. What is more, it is also possible that non-fungible off-budget aid is driving the positive impact on growth and poverty reduction.
Conclusions
This study investigates the causal link between on-budget aid and government expenditures.
A Granger causality test that allows for cross-sectional heterogeneity of recipients and heterogeneity in coefficients' slopes is applied to data for 53 developing countries for the period 1990-2009. For most countries, I find no evidence of causality. For only 6 out of 32 Least Developed Countries on-budget aid Granger causes government expenditures while for 7 countries government expenditures Granger cause aid. The two groups overlap: for 3 countries causality is bidirectional. For the Lower and Middle Income Countries, aid Granger causes government expenditures in only 2 out of 21 countries, and in a single country the causality is in the opposite direction while no bidirectional causality was found. These results are plausible as it is easier to make aid fungible in richer countries since it accounts for a small part of government expenditures. However, it is also quite likely that due to the relatively small amounts of aid causality may not be detectable for LMICs. These findings suggest that (i) contrary to conventional wisdom on-budget aid does not increase expenditures (fungibility); recipient governments adjust other sources of government revenues e.g. taxation, (ii) donors do not react to the changes in government expenditures, presumably because there is little scope for changing the timing of disbursement. My findings indicate that the positive impact of aid on development outcomes presented in recent studies does not reflect the financing role of on-budget aid (the quantity effect) but changes in the use of government resources and reduced domestic resource mobilization (the quality effect) or the effectiveness of off-budget aid.
